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Don’t ever be too full for dessert.
A child

MA-74. HECOBCTBEHHBIE WHTEI'PAJIBI

§1. BeckoHeYHbIIT TPOME>KYTOK

b

[TonsiTie ONpeIeIEHHOrO WHTErpaJa / f(z)dz ecrecrBen-

a
HBIM 00pa3oM 0600IaeTcd Ha cjrydail HeOrPAHUIEHHOTO TIPOMe-

KyTKa [a, b]. Ilycrs f(z) onpesesnena na [a, 00) n uHTErpUpyemMa
Ha JI060M orpeske [a, A| C [a, 00), Tora:

e Hecobcmeennvli unmeezpan dynrkyuu f(x) om a do oo
onpedeasemca xax npedea (Koneunvil uau Geckoneunvil)

A

/ fa)z = lm [ fa)de (1)

a

Eciu ipesiest KoHeveH, To roBopsT, uTo uHTerpas (1) crodumcs.
Ecan 6eckoneden, 1o — pacrodumcs.

AHAJIOTUYIHO OIpeIesIsieTCs] HHTErPaJ

A——o0

/af(x)dx: lim /af(x)dw (2)
—o0 A

Haxkomnern, ecsin cymiectBytor oba unTerpada (1) u (2), To

o0 a

/f(f)dmz/f(x)dm—k]cf(x)dx.
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o [0 3aKOHY TPABUTAIIMOHHOTO IPUTAKEHAS BEC Mg TeJa MACCHl m paseH’

Mm
F= ’YFa (3)
0
e M — macca 3emumn, Ry — pagmyc Semun.
Eciin morennmasibayo sHEpruo 6eCKOHEYHO YIAJEHHOTO OT 3eMJIIH Te-
JIa CUUTATh HyJIeBoi, u(oo) = 0, To, nHTerpupys padory FdR 110 ynaneHno
Tej1a B OECKOHEYHOCTD, IIOJIyYaeM
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Xors sakon tarorenus HbiorToma jexmapupyer (3) Jisi TOYEUHBIX
Macc, OH CIPaBEJJINB U B CJIydae NMPUTAKEHUS OJHOPOIHBIX IAPOB.



Bropast KocMHuecKas ~CKOPOCTb VU,  (IIO3BOJISIONIAsl  YJIETETh
B GECKOHEYHOCTD) OIPEJIENIACTCS U3 YCIOBHS

Mm  mv? M
u(o0) —u(Rp) = y—— = X = Ve = /27 —.
(00) — u(Ro) "Ry 5 VIR,

e Pabora raza npu pacmupenuu ot oobéma Vy 10 V) paBHa

Vi
A= / pdV
Vo
Honycrum, ra3 pacmmpsiercs ajunabarndeckn (6e3 TernooOMeHa ¢ OKpy-
J)Karomeil cpegoii) o 6eckoreunoctu. Kakasi pabora Gyuer npousseeHa’

IIpu agnabarmdaeckoMm pacIMpeHny B3aNMOCBSI3b JIABJIEHUsT C 00BEMOM
ompeessiercs 3aKoHOM [lyaccona

pV* = const, k=cp/c, T e pVFE = poViF

CemoBaTebHO,
o 00
A o /po Vok dV — Po Vok Vi-k Do Vo
max — k - - .
4 \4 1—-k Vo k—1

e IIpu Bpamennn rpadpuka KpUBOi iy = % B puanasone (1, 00) BOKpyr ocu

x obpasyercs Tesio Bparienus (4), 00bEM KOTOPOro paBeH
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v= =
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wdx
= 71'7

YTO MOJIy9aeTcsd KakK pe3yJbTaT HPEJeNbHOTO CyMMHPOBAHHSA OODBEMOB
KOJIET], PAJINYCca Y = % u rommunael Av (AV = 7y Ax).




WnrepecHo, 4To 06bEM Tejla OrpaHUYeH, HO BEPTHUKAJILHOE ILJIOCKOE
cedeHne, MpoXoJisiee Yepe3 och T, nMeeT OecKoHedHyto mromaib (!)

Sz?/d—x:oo.
x
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DaKT JIEXKAT B OCHOBE NAPAOOKCA MANAADG.
[ee]

e JacTo AyMaroT, 9TO JIA CXOAMMOCTH MHTErpaJsa / f(x)dx or monoxu-

resbrolt pyukuuu f(z) tpebyerca f(x) — 0 upu x — oo. Do, npasia,
GOJIbIIIE ICUXOJOTHIECKA BOIIPOC, YeM MaTeMATHICCKUIL.

Ha camom jieste, ecain f(2) paBHa HYJIIO BHE TPEYTOJIBHBIX MUKOB (BBICOTOI
f(n) = 2 u mupunoit ocnosanus 1/n?), puc. (5), To?

/f(x)dx -y % < . (6)

IlousiTHO, YTO, HE HApYIIAsl CXOAUMOCTH, BHICOTA ITUKOB MOXKET PACTHU JI0
OGECKOHEYHOCTH IIPU IIO/IXOSIIEM yOBIBAHUHU IAPUHBI.

MHOFI/Ie pe3yJibTaTbl O CXOJUMOCTHU HeCO6CTBeHHbIX NHTE-
I'paJiOB IIE€PEKJIMKaIOTCA C IIPpU3HaKaMKd CXOAUMOCTH YHUCJIOBBIX
PSJIOB. Oco6y10 POJIb UT'PAIOT a6comomno CTOAWUECA UHMe-

epanvl / f(x)dx, cxongamuecs BMecTe ¢ / |f(z)|dx. Tlonarna B
9TOM KOHTEKCTE POJIb HHTEIPAJIOB MOJIOXKHUTEIBHBIX (DyHKITHIL.

e Ecin 0 < f(z) < g(z) mpu goctaTtodno GOIBIIMX T, TO CLOOUMOCTD

o0 o0

G= /g(a:)d:c BJIeU€T 3a coboit cxodumocme F = /f(:c)dz,

23ammce (6) WHTErpasoB U CyMM 6€3 yKazaHHs HUKHUX TIPEIesIOB HH-
TErpUpOBaHNs /CyMMUPOBAHUSI UCHOJIB3YETCsl OOBIYHO st 00O3HAYMEHMsT
daKTa CXOIMMOCTU U PACXOJIUMOCTH.
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a pacxodumocmsv F — pacrodumocms G.

o Fcau cywecmseyem xonewnwvil npeden

lim M =M >0,
T—r00 g(x)

mo oba uwmezpaaa F u G crodames usu pacxodsmes odnoepemerno. (7)
§2. UuTerpaJjibl OT HEOrPaHUYEHHBIX (PYHKITUI

e [Tycrs Teneps dbyukims f(x) onpenesnena Ha [a,b), HHTErpH-

pyema Ha Jio6oMm orpeske [a,c| C [a,b) u yxomur B GecKOHeY-

HOCTh Ipu * — b — 0, T. e. Ipm T cTpemMmdameMcda K b ciesa.
b

Torna HECOOCTBEHHBIT WHTErpaJ / f(z)dz ompenensercs

a
Kak 1pejie (KoHedHbIi min 6eCKOHeYHbII )

c—b—0

/b f(x)dz = lim / f(x)dz (7)

Kak u mpexje, ecim mpejiesl KOHEYEH, TO TOBOPAT, 9TO WHTE-
rpai (7) cxodumes. Ecau GeckoHevdeH, TO — pacrodumca.

B ykasaHHBIX ycI0BHAX TOUKY b Ha3bIBAIOT 0c0601. I3 KOH-
TEKCTa $ICHO, YTO IpeJCTaBjseT coboil HecOOCTBEHHBI HHTe-
rpaJj, ecan ocoboil siBjIsieTcss TOUKa @, obe TOUKHU, a u b, aubo
HEKOTOpasi TOYKa BHYTPHU OTpe3Ka [a, b].

IIpumepsi.
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B pesynbrare npu ¢ — 0 + 0 umeem
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§3. 'myboko Jjin HaJg0 KOIlaTh
Kormars HaJ10, CKOJIBKO T0JI0YKEHO, — CKaXKyT B JICKaHAaTe.

Tam yuebnas nporpamma. Bosuukimasi, pazymeercs, BCIe/ICTBUE
3a00Tbl 0 Hyx)JaxX [asaktuku. Ho mHOrOe B TOil mnporpamme
BKJIIOYEHO / BBIKJIIOUEHO 110 TPUYUHE HEYIPaBJIsIeMOro Xaoca.
O mpoMaxHyJIcs, JIPYTroil MOJIepKaJl, Y TPEThero He ObLIO
BpeMeHU OT(PUIBTPOBATH U IPUUIECATD.

Ho rne nmposectn dyepry B ujeasbHoil cutyaruu?! B obcra-
HOBKe 0e3 HaBHCAIONEH JTaMOK/IOBBIM MEUOM CHUCTEMbI 00pa30-
BaHU«, PENInBIIeil Bcé 3a Hac. [71e 0cTaHOBUTHLCSI, HAIIPUMED, B
U3yYeHNN HeCOOCTBEHHBIX HHTEerpaoB? OrpaHnInTHCS CKa3aH-
HBIM BBIIIe Wn 00paTuThesa K Qurmenzoavyy? TlonsTHo, yHE-
BepcaJIbHOIO OTBeTa ObITh He MOXKeT. KOMy-TO M CKa3aHHOI'O
MHOI'OBaTO, & JIPYroil 49yBCTBYET «3TO MOE!» — 1 oTHaércs Xpo-
HUYECKO# TdAre, 3a0bIBasl Jake O IPOJOJIKEHUU poja. Tem He
MEHee B CUTYaIlnH «OOIIEro MOJIOKEHUsI» €CTh BCE-TaKH Pa3yM-
HbIil opuenTup. [Ipn n3ydennn mnpemvera MIAHKY UMeET CMBICT
[IOTHUMATH Ha TAKYIO BBICOTY, HAUNHASA C KOTOPOl MOXKHO JIETKO
JIBUTATHCS JTAJIBIIE CAMOCTOSATEIBHO.



